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A NfiW HOSTOF LABOULBENIAFORMICARUMTHAXTER,

WITH REMARKSON THE FUNGOUSPARASITES
OF ANTS.

By J. Bequaert, American Museum of Natural History,

New York City.

Among some ants collected last summer near Boston, was

found a worker of Formica pallide-fulva Latreille subsp. schau-

fussi Mayr, which on examination by Prof. Wheeler proved to

be infested with the curious parasitic fungus Laboulbenia formi-

carum Thaxter. This ant was incidentally picked up, running

over the sidewalk in Arborway Park, at Forest Hills, Mass.

(August 7). I was unable to discover the infested nest or any

other specimens carrying the fungus. In addition to the ant here

mentioned, the known hosts of this fungus include now such

common species as Lasiiis niger (Linne) var. am^ericanus Emery,

L. niger var. neoniger Emery, and Formica suhpolita Mayr var.

neogagates Emery. But, strange to say, it has been recorded

thus far only from the vicinity of Boston, where it is of rather

frequent occurrence (Cambridge, Ellisville and Forest Hills).

There is apparently no reason why it should not be found in

many other localities, when properly looked for.

The scarcity of parasitic fungi on ants is rather surprising and

has often been comimented upon. It is by no means due to lack

of proper investigation ; for ants exist everywhere in great abun-

dance and have been intensely studied both in nature and in the

cabinet ; it would be difficult to name another group of insects of

which such large numbers of specimens have been collected and

examined. The great rarity of these fungous parasites can, how-

ever, be easily accounted for by the proverbial habits of cleanli-

ness characteristic of ants, "which tend to suppress or render

impossible the development of the fungi, except under unusual

conditions. All ants devote a great deal of time and attention to

cleaning their own integument and that of their nestmates. They

are, indeed, forever combing and scraping the surfaces of their

bodies with their tongues and strigils, so that fungi must find it

difficult to gain a precarious foothold in their nests, to say noth-

ing of an opportunity to proliferate" (Wheeler).
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Laboulbenia formicarum belongs to the Laboulbeniacese, a

family usually included among the sac fungi or Ascomycetes and

exclusively found growing on living arthropods. Of the 600 or

more described species of these fungi, the great majority attack

beetles ; only the three following have been hitherto recorded

from ants. Rickia Wasmannii Cavara is the only ant-infesting

form known from Europe, where it grows on Myrmica Icevinodis

Nylander and on M. scahrinodis Nylander. Rickia formicicola

Spegazzini, recently described, was found on Prenolepis silvestrii

Emery, in La Plata, Argentina. The hosts and distribution of

Laboulbenia formicarum Thaxter have been mentioned above.

These ant-inhabiting Laboulbeniacese are small and inconspicuous

fungi, and when examined in situ on the host, appear like minute,

usually dark-colored or yellowish bristles or bushy hairs, project-

ing from its chitinous integument either singly or in pairs, more

commonly scattered, but often densely crowded over certain

areas on which they form a furry coating; when infestation is

excessive, the ants have been properly compared with hedgehogs,

fairly bristling with tufts of the fungus (Wheeler). The de-

tailed structure of these fungi can only be studied with a proper

magnification, for the ant-attacking species are among the smallest

members of the family, rarely exceeding one or two tenths of a

millimeter in total length. Perhaps the most remarkable pecu-

liarity of the Laboulbeniacese is their ability to thrive freely on

their hosts without interfering much with its activity, inflicting

little if any appreciable injury. In the case of the ant parasites,

the parasitism is purely external, the fungus deriving its nourish-

ment in all probability from the superficial layers of chitin or

from deeper lying nutritive elements absorbed, without penetra-

tion, through the sucker-like foot.

Of the other fungous parasites of ants, certain Hypocreacese

(Ascomycetes) of the genus Cordyceps are the most noteworthy,

being of rather large size and of not un frequent occurrence. In

this case, the polycellular mycelium pervades the tissues of the

host, which is rapidly killed, and often produces asexual spores

or conidia borne on external hyphse variously agglutinated or

united (Isaria stage). The mycelium finally produces outside

the body of the insect a boll-shaped or club-like organ or fructi-
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fication, carried on a stalk sometimes several inches in length.

The swollen portion of this external stroma bears numerous asco-

carps or perithecia containing the spores, which are formed within

elongate cells, the asci. Some hundred spcies of Cordyceps are

known, all but two or three parasitic upon arthropods ; as a rule

they are but little particular in the choice of their host, the same

species often attacking members of different species, families,

or orders.

Ten species of Cordyceps have been recorded from ants, as can

be seen from the appended bibliography ; but most of these were

found in the tropics. Cordyceps unilateralis (Tulasne), a rather

widely distributed parasite of many insects, is the only form

mentioned from ants in North America. Thaxter has recorded it

incidentally as growing on an ant which was not further specified

at the time, but, according to information kindly given to me by

Prof. Wheeler, was a Camponotus herculeanus (Linne) subsp.

pennsylvanicus (De Geer) from North Carolina.^ It has been

found on several other ants in South America and the East

Indies. The external part of this Cordyceps consists of a black,

very slender, thread-like stroma, 13 to 20 mm. long and }4 to ys

mm. thick at the base, feebly bent about or above the middle of

its length where it bears on one side the perithecia fused into a

subglobose head, i to 2 mm. in diameter, with rosette-like pro-

tuberances.

Cordyceps Myrm,ecophila (Cesati) is a fungus of larger size

and has been frequently observed on ants, though it attacks also

various other insects. It is known from Europe (Italy, Finland),

Brazil and tropical Africa. In the Belgian Congo its host of pre-

dilection apparently is the common large ponerine ant, Palto-

thyreus tarsatus (Fabricius) . It is by no means rare to find dead

specimens of this ant firmly attached with the closed mandibles

to a leaf, a grass stalk or a stick, several inches or a few feet

above the ground, while a long-stalked Cordyceps protrudes from

the body. Though this position is often observed in ants that die

1 Prof. Wheeler also informs me that unidentified Cordyceps are in

Prof. Thaxter's collection from the following ants : Camponotus hercu-

leanus subsp. pennsylvanicus var. novceboracensis (Fitch) from Maine and

C. abdominalis (Fabricius) from Trinidad.



74 Bulletin of the Brovklyn Entomological Society Vol. XV

from fungous diseases, it is nevertheless remarkable in this case,

since Paltothyreiis is a foraging, strictly terrestrial ant, not known
normially to climb the vegetation. The stroma of the fungus

grows out of the side of the thorax, as a rule between one of the

coxal articulations : a slender stalk, 2 cm. or more long, ends in

a club-shaped fructification bearing the ascocarps. More rarely

two such fructiferous stromata are borne by the same ant.

A number of so-called " imperfect fungi " —incompletely de-

veloped, conidia-bearing or sterile stages of various Ascomycetes

—have been recorded from ants. A nest of Formica rufa

Linne, at Potsdam, Germany, was heavily infested with fungous

growths, about the size of a pin-head and attached mainly to the

thorax, more rarely to other parts of the body. The ants were

apparently but little hampered by their parasites. From cultures

obtained with these fungi, Bischoff concluded that they belonged

to several species, among them a Miicor, a Penicillium and a

yeast. Thaxter also found in the vicinity of Cambridge, Mass.,

a fungus forming blackish incrustations on various parts of ants

and giving rise to a few short, colorless, erect branches ; the

exact nature of this plant has not been determined, nor is the

name of its host mentioned.

To complete this brief account of the fungous parasites of ants,

I must still mention two imperfect fungi described by Prof.

Thaxter. One of these, Desmidiospora m>yrm^ecophila Thaxter,

of the family Mucedinacese, was growing luxuriantly on a large

black ant fastened to the under side of a rotting log in Connecti-

cut. The hyphse, much branched and septate, covered the host

in a white flocculent mass extending a short distance over the

substratum. The host of this parasite has recently been identi-

fied by Prof. Wheeler as Cam^ponotus herculecmus subsp. penn-

sylvanicus (De Geer). Prof. Wheeler further informs me that

the same fungus is in Prof. Thaxter's collection from New
Hampshire, growing on the same ant and its var. novcehoracensis

(Fitch). Another curious parasite belonging to the Dematiacese,

Hormiscium myrmecophilum Thaxter, was found on various

parts of a Pseudomyrma collected by W. M. Mann along the

Amazon River, Brazil. The majority of the individuals taken

from a nest were infected by the fungus, which is sufficiently
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large to be readily visible as it projects from the surface of the

host; it consists of brownish or nearly hyaline, closely septate

filamients, about one quarter millimeter long, one to several aris-

ing from a deeply blackened foot.

An Annotated Bibliography of the Fungous Parasites

OF Ants.

Bischoff, H. 1912. Pilzkultur aus an Ameisen gewachsenen

Pilzen. Berlin. Entom. Zeitschr., LVII, Sitz. Ber. f. 1911, p. (2).

Cultures of a Mucor (of the spinulosus group), a Penicillium,

and a yeast with sexual reproduction, obtained from fungous

growths infesting Formica rufa at Potsdam, Germany.

Cavara, F. 1899. Di una nuova Laboulbeniacea, Rickia Was-
mannii nov. gen. e nov. spec. Malpighia, XIII, pp. 173-188,

PI. VI. Original description of Rickia Wasmannii from Myr-

mica Icevinodis, at Linz on the Rhine, Germany.

Cepede, C., and Picard, F. 1909. Contribution a la biologic

et a la systematique des Laboulbeniacees de la flore frangaise,

Bull. Scientif. France et Belgique, XLII, pp. 247-268, Pis. III-

IV. Rickia Wasmanni Cavara, p. 252.

Cesati, V. 1855. Notice a servir d'appendix aux memoires

de Messieurs Leveille, Tulasne et autres, sur la veritable nature

des Sclerotiums. Botan. Zeitg., XIII, pp. 73-80. Hypocrea

(Cordyceps) myrmecophila Cesati, on an unidentified ant, from

Brescia, northern Italy.

1861. Appunti per una futura crittogamologia insubrica.

Commentario della Soc. Crittogamol. Italiana, I, 2, pp. 47-72,

Pis. III-IV. Cordyceps (Entomogena) myrmecophila Cesati,

pp. 61-64, PI. IV, Figs. II, 1-4.

Cooke, M. C. 1889. New Australian Fungi. Grevillea,

XVIII, pp. 1-8. Stilbum forinicarum Cooke and Massee, p.

8, on an undetermined ant from Cheltenham, Victoria, Australia.

1891. Exotic fungi. Grevillea, XX, pp. 15-16. Cordyceps

Speeringii " Massee," p. 15.

1892. Vegetable wasps and plant worms. A popular his-

tory of entomogenous fungi or fungi parasitic upon insects.

London, v + 3^4 PP-, 4 Pis. Cordyceps myrmecophila Cesati,

p. 31, Fig. 6; C. australis Spegazzini, p. 34; C. Sheeringii Massee,



76 Bulletin of the Brooklyn Entomological Society Vol. XV

p. 35, Fig. 8; C. Lloydii Fawcett, p. 36, Fig. 9; Sporotrichum

minimum Spegazzini, p. 37; Stilbum, forfyiicarum Cooke and

Massee, p. 38, PI. I, Fig. 12.

Fawcett, W. 1886. An entomogenous fungus. Ann. Mag.

Nat. Hist., (5), XVIII, pp. 316-318. Description of Cordyceps

Lloydii from Camponotus atriceps, on the banks of the river

Puruni, in British Guiana, p. 317, Fig.; also records of C. uni-

lateraUs on Camponotus atriceps, from Brazil, and on Echinopla

melanarctos and Polyrhachis merops from Tondano, in the island

of Celebes, p. 317.

Hennings, P. 1902a. Einige neue Cordiceps-Arten aus Suri-

nam. Hedwigia, XLI, pp. 167-169. Descriptions of Cordiceps

suhunilatc rails and C. suhdiscoidea, both from unidentified ants,

at the confluence of the Para and the Surinam Rivers, Surinam,

p. 168.

1902&. Fungi blumenavienses II a cl. Alfr. Moller lecti.

Hedwigia, XLI, pp. 1-33. Cordiceps australis Spegazzini, on

Pachycondyla striata from Blumenau, southern. Brazil, p. 10.

1904a. Fungi amazonici II a cl. Ernesto Ule collecti. Hed-
wigia, XLIII, 4, pp. 242-273, PI. IV. Description of Cordiceps

proliferans, on Dinoponera grandis, from the river Jurua, Mar-
mellos, Brazil, p. 248, PI. IV, Fig. 6.

1904&. Ueber Cordiceps-Arten. Nerthus, Altona, VI, pp.

1-4, PI.. I. Cordiceps suhunilateralis, PI. I, Fig. 9.

Hohnel, F. v. 1909. Fragmente zur Mykologie, VI. Sitz.

Ber. Ak. Wiss. Wien, math, naturw. Kl., CXVIII, Abt. i, pp.

275-452, PI. Description of Cordyceps unilateralis var. javanica,

on a Camponotus sp. from Batavia, Java, p. 305, PL, Figs. a^-h.

Leidy, J. 1884. Ant infected with a fungus. Proc. Ac. Nat.

Sci. Philadelphia, XXXVI, p. 9. On a fungus found on a dead

Caniponotus pennsylvanicus in Pennsylvania.

Massee, G. 1891. A new Cordyceps. Ann. of Botany, V,

pp. 510-511. Description of Cordyceps Sherringii, on an un-

identified ant from Grenada, W. I., p. 510, Figs. 2-6 (on p. 509).

1895. A revision of the genus Cordyceps. Ann. of Botany,

IX, pp. 1-44, Pis. I-II. Cordyceps myrmecophila Cesati, p. 14;

C, unilateralis Tulasne and C. australis Spegazzini, p. 15; C.

Lloydii Fawcett, p. 20 ; C. Sherringii Massee, p. 27,



April-June, I920 Bulletin Brooklyn Entomological Society 77

1898-1899. Revision du genre Cordyceps. Revue Myco-

logique, XX, 1898, pp. 49-57, 85-94; XXI, 1899, pp. 1-16, Pis.

CLXXVIII, CLXXIX and CLXXXIII. Cordyceps myrmeco-

phila Cesati, p. 85 ; C. unilateralis Tulasne and C. australis Spe-

gazzini, p. 86; C. Lloydii Fawcett, p. 90; C. Sherringii Massee,

p. I, PI. CLXXXIII, Figs. 5-9.

1899. Fungi exotici, II. Bull. Miscell. Inform. Roy. Gard.

Kew, Nos. 153-154, pp. 164-185. Description of Cordyceps

Ridleyi, on an unidentified ant at Selangor, Federated Malay

States.

Moller, Alfr. 1901. Phycomyceten und Ascomyceten. Un-

tersuchungen aus Brazilien. Botan. Mitth. aus den Tropen, lena.

Heft 9, xii + 319 pp., Pis. I-XI. Cordyceps australis Spegaz-

zini, on Pachycondyla striata, at Blumenau, southern Brazil.

Nylander, W. 1869. Observationes circa Pezizas Fennise.

Notis. Sallsk. pro F. et Fl. Fenn. Forhandl, X, pp. 1-97, Pis.

I-II (issued separately in 1868). Cordyceps myrmecophila, on

Formica rufa, at Jalguba near Lake Onega, Finland; also identi-

fies the ant of Cesati's original specimens as Formica fusca.

Picard, F. 191 3. Contribution a I'etude des Laboulbeniacees

d'Europe et du Nord de I'Afrique. Bull. Soc. Mycol. France,

XXIX, pp. 503-571, Pis. XXIX-XXXII. Rickia Wasmanni
Cavara, p. 511.

Rick, J. 1903. Zur Pilzkunde Vorarlbergs, V. CEsterreich.

Bot. Zeitschr., LIII, pp. 159-164. Rickia Wasmanni Cavara, on

Myrfnica Icevinodis, from the following localities : Linz on the

Rhine and Berncastel on the Moselle, Germany ; Luxemburg
(Belle Vue) ; Feldkirch and Carina in the Vorarlberg, Austria

;

pp. 163-164, Fig.

Saccardo, P. A. 1883. Sylloge Pyrenomycetum. II. Patavii.

Cordyceps myrmecophila Cesati, p. 566; C. unilateralis Tulasne,

p. 570; C. australis Spegazzini, p. 571.

1891. Sylloge Fungorum. IX. Patavii. Cordyceps Lloydii

Fawcett, p. 1000.

1895. Sylloge Fungorum. XI. Patavii. Cordyceps form^i-

civora Schroeter and C. Sheeringii " Massee," p. 366.

Saccardo, P. A., and D. 1905. Sylloge Fungorum. XVII.



78 Bulletin of the Brooklyn Entomological Society Vol. XV

Patavii. Cordyceps subdiscoidea P. Hennings and C. proliferans

P. Hennings, p. 825 ; C. subunilateraUs P. Hennings, p. 826.

Saccardo, P., and Trotter, A. 1913. Sylloge Fungorum.

XXH. Patavii. Cordyceps unilateralis var. javanica v. Hohnel,

p. 512.

Schlechtendal, D. von. 1846. Review of "Klotzsch, Her-

barium Mycolog., Centuria XI cura L. Rabenhorst." Botan.

Zeitg., IV, pp. 876-880. Reproduces the description of Hypocrea

(Cordyceps) myrmecophila Cesati, originally published in this

collection of exsiccata, p. 877.

1858. Review of "Klotzsch, Herbarium Mycolog., Ed.

Nov. Centuria VIII cura L. Rabenhorst." Botan. Zeitg., XVI,

pp. 302-304. Cordyceps myrmecophila Cesati, p. 302.

Schroeter, J. 1894. Pilze, II. In Cohn, Kryptogamen-Flora

von Schlesien, III, 2. Description of Torrubia form/icivora, on

Camponotus ligniperdus from the Warthaberg, Frankenstein,

Silesia, p. 276.

Spegazzini, C. 1881-1882. Fungi argentini, additis nonnullis

brasiliensibus montevideensibusque. Pugillus quartus. Anal.

Soc. Cientif. Argentina, XII, 1881, pp. 13-30, 63-82, 97-117,

174-189, 208-227, 241-258, PI. I; XIII, 1882, pp. 11-35, 60-64.

Description of Cordyceps unilateralis subsp. austrcdis, on Pachy-

condyla striata^ at Apiahy, southern Brazil, p. 80 of separate.

1889. Fungi Puiggarini. Pugillus I. Bol. Ac. Nac. Cien-

cias Cordoba, XI, 4, pp. 381-622. Cordyceps australis Spegaz-

zini, p. 536.

1912. Mycetes argentinenses, VI. Anal. Mus. Nac. Buenos

Aires, XXIII, pp. 1-146. Cordyceps unilateralis Tulasne, on an

unidentified ant from Puerto Leon, Misiones, Argentina, p. ^6.

1914. Prima contributo alia conoscenza della Laboulbeniali

italiane. Redia, X (1915), pp. 21-75, Pis. I-IX. Rickia Was-

manni Cavara, on Myrm^ica scabrinodis, from Italy, p. 29, PI.

I, Fig. 2.

191 7. Revision de las Laboulbeniales argentinas. Anal.

Mus. Nac. Buenos Aires, XXIX, pp. 445-688. Description of

Rickia formicicola, on Prenolepis silvestrii, from the island San-

tiago, La Plata, Argentina, p. 665, Fig. num. 195.

Stitz, H. 191 1. Formicidse. Wiss. Ergebn. Deutsch. Z. Afr.



April-June, 1920 Bulletin Brooklyn Entomological Society 79

Exp. (1907-08), III, pp. 375-392. Cordyceps myrmecophila,

on Palfothyreus tarsatiis, near Kindu, Belgian Congo, p. 377,

footnote.

Thaxter, R. 1891. On certain new or peculiar North Ameri-

can Hyphomycetes, II. Botanical Gazette, XVI, pp. 201-205,

Pis. XIX-XX. Description of Desmidiospora myrmecophila, on

an unidentified ant in Connecticut, p. 203, PI. XX, Figs. 1-9;

also mentions Cordyceps unilateralis Tulasne as occurring in

North America, p. 203.

1902. Preliminary diagnoses of new species of Laboul-

beniaceas. Proc. Amer. Ac. Arts Sc. Boston, XXXVIII, pp.

7-57. Description of Laboulbenia formicarum, on Lasius niger

var. am^ericanus and Formica subpolita var. neogagates, at Cam-

bridge, Massachusetts, p. 39.

1908. Contribution toward a monograph of the Laboul-

beniaceae. Part II. Memoirs Amer. Ac. Arts Sc. Boston, XIII,

6, pp. 217-469, Pis. XXVIII-LXXI. Rickia Wasmanni Cavara,

p. 248, PI. XXXIV, Figs. 1-13 ; Laboulbenia formicarum Thax-

ter, p. 359, PI. LVIII, Figs. 14-15.

1914. On certain peculiar fungus-parasites of living insects.

Botanical Gazette, LVIII, pp. 235-253, Pis. XVI-XIX. De-

scription of Hormiscium, wiyrm^ecophilum,, from Pseudomyrma
sp., on the river Amazon, Brazil.

Tulasne, L., and C. 1865. Selecta fungorum carpologia.

Paris. III. Description of Torrubia unilateralis, from Atta

cephaloies, in Brazil, p. 18, PI. I, Figs. 3-4.

Wheeler, Wm. M. 1910. Colonies of ants (Lasius neoniger

Emery) infested with Laboulbenia formicarum Thaxter. Psyche,

XVII, pp. 83-86. Laboulbenia formicarum, on Lasius niger var.

neoniger, at Ellisville, Massachusetts.


